Identification of ethanol-inducible P-450 isozyme 3a as the acetone and acetol monooxygenase of rabbit microsomes.
Treatment of rabbits with 1% (v/v) acetone for 1 week resulted in the appearance in blood serum of 88 +/- 14 14 nmol/ml 1-hydroxyacetone (acetol) and 70 +/- 9 nmol/ml 1,2-propanediol. Untreated rabbits had no detectable 1,2-propanediol or acetol. Hepatic microsomes from control, ethanol-, and acetone-treated rabbits catalyzed the hydroxylation of acetone at rates of 0.32 +/- 0.01, 2.01 +/- 0.43, and 3.64 +/- 0.23 nmol/min/mg of protein, respectively. The same microsomal preparations catalyzed the hydroxylation of acetol at rates of 0.33 +/- 0.04, 0.94 +/- 0.20, and 1.08 +/- 0.12 nmol/min/ mg of microsomal protein, respectively. Isozyme 3a purified from acetone- or ethanol-treated rabbits was identical as judged by comparison of the high performance liquid chromatographic profiles of tryptic digests of the two proteins. Antibody to isozyme 3a inhibited greater than 90% of the acetone monooxygenase activity from untreated, acetone-, or ethanol-treated rabbits. In contrast, the antibody only inhibited 30% of the acetol monooxygenase activity of microsomes from untreated rabbits. The inhibition was increased to about 70% after acetone or ethanol treatment. Although the activities were inhibited to different extents, a comparison of the rates attributable to isozyme 3a from antibody inhibition experiments indicated that both activities were induced to a similar extent by ethanol. Similarly, acetone also increased both activities to the same extent but was more effective than ethanol. In a reconstituted system, isozyme 3a was the only isozyme of six forms from rabbit liver to exhibit acetone monooxygenase activity. Isozyme 3a was the most active enzyme in the hydroxylation of acetol, but isozymes 2, 3b, and 4 also were able to catalyze the reaction. Antibody to isozyme 3a also inhibited greater than 90% of the acetone hydroxylase activity and 70% of the acetol hydroxylase activity of microsomes from acetone-treated rats. Two proteins were immunochemically stained on Western blots of microsomes from untreated and acetone-treated rats, one of which was increased by acetone treatment. These results suggest that isozyme 3a in rabbit and an immunochemically homologous enzyme in rat are responsible for acetone and acetol hydroxylation, the initial steps in the proposed gluconeogenic pathways for acetone.